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as This Research Undertaken?

ough inter-vehicle communication and
ation dissemination in traffic networks have been
2d both from various academic perspectives
ortation engineering, electronic engineering and
er science) and at different levels (highly abstract,
e protocols and hardware products), no efforts
een found that systematically model and test such
buted traffic information system based upon peer-
information exchange relative to drivers’ dynamic
routing behaviors within it. This work focuses on
d modeling of a self-organizing, distributed traffic
ation  system  built  upon  vehicle-to-vehicle
ation exchange, with case testing of the pre-trip
hoice and in-trip re-route behaviors of drivers with
to traffic information from the proposed
ation system.

more in depth discussion and technical analysis,
TTR3-10 (Testbed Technical Report).

as done?

s project focused on detailed modeling of a self-
ing, distributed traffic information system built
ehicle-to-vehicle information exchange, with case
of the pre-trip route-choice and in-trip reroute
ors of drivers with access to traffic information from
oposed information system. Two different large-
affic networks, one comprising grid arterial streets
e other a freeway corridor, are tested with respect
rent assumptions regarding drivers’ route choice
or including both pre-trip route choice and in-trip
e behaviors, and different levels of knowledge of
ecurrent traffic patterns. Potential benefits arising
IS proposed information system both for travelers
er-vehicle communication (IVC) and for the whole
systems, including all travelers with and without
ent, are demonstrated based on simulation study

2 used the PARAMICS simulation software to build
ulation modeling framework. Within the micro-
ion modeling framework, some vehicles in the
etwork, equipped with IVC systems, geographic
ation systems (GIS), global positioning systems
on-board navigation systems, and in-vehicle
ing processors, are assumed to generate floating
ta information based on their own experiences,
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exchange traffic information through peer-to-peer
communications, and process incoming traffic
information in real-time using their on-board
processors. In addition, each vehicle within this
distributed traffic information system is assumed
to optimize its personal route based on its
estimation of current traffic conditions obtained
from real-time traffic information propagated in
the information network and its understanding of
recurrent traffic pattern from its historical traffic
information database; based on the assumption
that each driver is a rational entity, re-routing
decisions are examined. Path-based vehicle
navigation is implemented for each driver, in
which IVC vehicles follow changeable paths; no-
IVC vehicles follow no-changeable paths.

The first test case concerned non-recurrent
congestion scenarios in a grid network. The
5,000m x 5,000m network evaluated consists of
equally spaced two-lane local street roadways
with speed limit of 45 mph; the distance between
any two neighboring signalized intersections is 1
km. An incident is assumed to have occurred on
a link close to the center of the study grid
network.
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This incident is assumed to cause passing
vehicles to reduce speed to 5 mph in the
direction of the roadway in which the incident
occurs and to 10 mph in the opposite direction of
the roadway (due to speculator slowing). Three
levels of O/D demand were used in our


http://www.dot.ca.gov/newtech/researchreports/two-page_summaries/atms_testbed/ttr3-10.pdf

ion studies to generate light, moderate and heavy
ow conditions in the network.

second test case considered non-recurrent
tion scenarios along a freeway corridor with a
ring alternative arterial street. The freeway and
arterial street are connected by other arterial
running perpendicular to the freeway and freeway
mps spaced at 2000-meter intervals.

L6000 m

E"F“ﬂ i) Tamp

4,000 m

urban amerial smests

Freewayv Schematic

he simulation, an incident 4000 meters from the
of the network occurs 30 minutes into the
ion and lasts for 30 minutes; owing to the
e caused by the incident, vehicle speed in that
n is reduced to 5 mph near incident location.
evels of O/D demand are used to generate light,
te and heavy traffic flow conditions, both for the
and the arterials.

an be concluded from the Research?

eral interesting results are obtained from our
ion studies under non-recurrent congestion
os in the grid arterial streets network. First, only
C market penetration rate is higher than some
Id values, can IVC-capable vehicles make
ntly accurate estimations of real-time traffic
ns to take re-routing actions. This threshold value
ively high compared to freeway networks due to
ensional characteristics of grid arterial networks
ed to freeways. Although the relative travel time
benefits for IVC-capable vehicles from re-routing
e after reaching maximum values, IVC-capable
always maintain an advantage compared to their
parts and total system performance improves by
routing.

most cases in the freeway corridor network, as
ing numbers of drivers have accessibility to real-
affic information from inter-vehicle information
ge, the redistribution of IVC-capable vehicles
the system to move toward user equilibrium. The
eristics of this freeway corridor network are such
raveler has significantly fewer choices than in the
erial streets. Under normal traffic conditions the
system typically has much more capacity and a
evel of service than its surface street alternative,
to many more vehicles choosing to use the
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freeway system under these conditions; thus,
even a relatively small amount of IVC-capable
vehicles’ re-routing from the freeway to arterial
streets may dramatically worsen the traffic
conditions on the arterial streets, resulting in a
general worsening of system performance under
heavy demand.

What do the Researchers Recommend?

This study showed that significant travel
time-savings may be possible under a traffic
information/management system based on P2P
communication.  Significant additional study
should be undertaken to identify traffic
management efficacy, limitations and hardware
requirements.

Implementation Strategies

Except under heavy demand levels for the
freeway corridor network, overall system
performance is shown to improve with IVC-
capable vehicles dynamic on-line re-routing as
IVC market penetration rate and communication
range increase. Although the results indicate that
a self-organizing, distributed traffic information
system built upon autonomously polling of
vehicles as a means for traffic surveillance has
the potential to bring benefits to travelers within
the IVC information system, more large scale
network modeling and analysis is recommended
to assess the benefits to the system as a whole
prior to any comprehensive implementation
strategies can be formulated.
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